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(57)  The invention relates to a method for assigning
of channel capacity to communication links in a cellular
communication system and to an access controller for
controlling the access of contending terminals to chan-
nel capacity of a cellular communication system com-
prising:

- determining of one or more traffic parameters for
each of the communication links means for,

A method for assigning of channel capacity to communication links

- predicting a requirement for channel capacity for
each of the communication links based on the one
or more of the traffic parameters means for,

- assigning of channel capacity to the communication
links based on the predicted requirement means for.
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Description
Field of the invention

[0001] The presentinvention relates to the field of as-
signing of channel capacity to communication links in a
cellular communication system, and more particularly
but without limitation to polling techniques.

Background and prior art

[0002] One way toimpose order on a system with mul-
tiple users having random access requirements is to in-
stitute a controller that periodically polls the user popu-
lation to determine their service requests. If the user
population is large and the traffic is bursty, the time re-
quired to poll the population can be an excessive over-
head burden.

[0003] One technique for rapidly polling a user popu-
lation is called a binary tree search, as disclosed in Hay-
es, J. F., "Local Distribution in Computer Communia-
tions", IEEE Commun. Mag., Mar. 1981, pp. 6-14. and
Capetanakis, J., "Tree Algorithms for Packet Broadcast
Channels," IEEE Trans. Inf. Theory, vol. IT25, Sept.
1979, pp. 505-515.

[0004] US-patent 5,818,845 shows an asymmetric
network communication system for use in a client-server
environment having independent forward and return
channels operating at different speeds and/or under dif-
ferent protocols on the same or different communication
media to provide efficient utilization of shared resourc-
es. A network manager, such as a hybrid access sys-
tem, effects transmission of packetized data on a for-
ward (downstream) channel from the host server to mul-
tiple client devices coupled with a shared downstream
media at 10 or more megabits per second while simul-
taneously providing selectable multiple lower speeds of
operation on shared or dedicated return (upstream)
channels from the client devices to the host server de-
pending on bandwidth availability, bandwidth demand,
service level authorization, etc. for the return channel.

[0005] It is an object of the present invention to pro-
vide an improved method for assigning of channel ca-
pacity and an improved access controller.

Summary of the invention

[0006] The object of the present invention is solved
basically by applying the features laid down in the inde-
pendent claims. Preferred embodiments of the invention
are given in the dependent claims.

[0007] The present invention provides for a method
for dynamically assigning of channel capacity to com-
munication links depending on the actual traffic. In es-
sence, at least one traffic parameter is determined for
each active logical communication link. This determina-
tion forms the basis for predicting the requirements of
the communication links for channel capacity. The avail-
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able channel capacity of the physical communication
channel is then allocated to the logical links in accord-
ance with the predicted requirements.

[0008] Alternatively the allocation of channel capacity
is not performed directly based on the predicted require-
ments. Rather the frequency of polling the involved ter-
minals for their requirements is determined based on the
predicted requirements for channel capacity. In other
words the prediction of requirements for channel capac-
ity of the communication links is utilized to estimate
when a communication link requires polling in order to
precisely communicate its requirement for channel ca-
pacity.

[0009] In accordance with a preferred embodiment of
the invention the data throughput is determined as a
characteristic traffic parameter for each of the commu-
nication links. Alternatively or in addition one or more of
the following characteristic traffic parameters are deter-
mined, e.g.:

- delay between two successive requests for channel
capacity or the delay between two successive poll-
ing operations with respect to a given communica-
tion link,

- variance of the delay between two successive re-
quests, or

- number of Bytes to be transferred in uplink on a
communication link.

[0010] In some communication systems it is sufficient
to determine one or more of the characteristic traffic pa-
rameters only with respect to uplink connections be-
cause the traffic on the downlink connection is known to
the access controller.

[0011] In accordance with a further preferred embod-
iment of the invention the requirements for channel ca-
pacity of the individual communication links are predict-
ed based on the characteristic traffic parameters. Alter-
natively or in addition traffic parameter profiles are uti-
lized for the prediction.

[0012] In this instance the access controller has one
or more traffic parameter profiles belonging to known
protocols and / or applications. For example the access
controller has one traffic parameter profile which is de-
scriptive of the typical characteristic traffic parameters
for a voice over IP communication. Another traffic pa-
rameter profile is descriptive of the typical characteristic
traffic parameters for web browsing. Each of the traffic
parameter profiles has assigned the typical requirement
for channel capacity for that protocol and / or application
and/or a typical polling frequency.

[0013] The characteristic traffic parameters which
have been determined for a particular communication
link are compared with the traffic parameter profiles. If
a best matching traffic parameter profile can be identi-
fied the typical channel capacity requirement for that



3 EP 1 355 452 A1 4

traffic parameter profile is utilized to predict the require-
ment for channel capacity of the corresponding commu-
nication link.

[0014] In accordance with a further preferred embod-
iment of the invention the cellular communication sys-
tem in which the method of the invention is implemented
is e.g. a time division duplex (TDD) / frequency division
duplex (FDD) / time division multiple access (TDMA) /
frequency division multiple access (FDMA) or code di-
vision multiple access (CDMA) communication system.
[0015] TDD defines the separation of a time frame in
sub-frames for the up- and the downlinks. In frequency
division duplex (FDD) this separation is done by means
of different frequencies in the up- and the downlinks.
[0016] An example for a TDD/TDMA communication
system is the Hiperlan 2 system.

[0017] In accordance with a further preferred embod-
iment of the invention the access controller is integrated
into an access point of the cellular communication sys-
tem. Each of the cells of the communication system has
an access point which serves to provide service to the
terminals within the cell of the access point.

[0018] In accordance with a further preferred embod-
iment of the invention the traffic parameters are deter-
mined in the mobile terminal rather than in the access
controller. Preferably, the traffic parameters are commu-
nicated from the mobile terminals to the access control-
ler as a Protocol Data Unit (PDU), for example via a con-
trol or signalling channel.

[0019] The present invention is particularly advanta-
geous to efficiently allocate radio resources, i.e. channel
capacity, to mobile terminals and their communication
links with an access point. The overhead for performing
polling operations is minimized as the polling frequency
is dynamically changed and adapted to the current traf-
fic characteristics of each communication link.

Brief description of the drawings

[0020]

Figure 1  is ablock diagram of a cell of a cellular com-
munication system with an access control-
ler in accordance with the invention,

Figure 2  is illustrative of a first embodiment of a
method of the invention,

Figure 3 s illustrative of a second embodiment of a

method of the invention.
Detailed description

[0021] Figure 1 illustrates a cell of a cellular commu-
nication system, such as a cellular mobile communica-
tion system, preferably a Hiperlan /2 AP communication
system. Each of the cells of the communication system
has an access point (AP) 1. The access point 1 serves
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to establish wireless communication links with a number
of terminals 2 within the cells of the access point 1. For
example there are uplinks 3 and downlinks 4 between
the access point 1 and the terminals 2.

[0022] The terminals 2 can be any kind of electronic
devices, such as mobile phones, mobile computers, mo-
bile personal digital assistance (PDAs) or office equip-
ment having a wireless interface.

[0023] Without restriction of generality it is assumed
that time division multiplexing is used in the communi-
cation system considered here, i.e. there is one physical
channel within each of the cells which is time division
multiplexed. In the case of an Hiperlan communication
system this means that each time frame of the physical
channel is subdivided into time slots for the uplinks 3
and the downlinks 4. At the beginning of each time frame
information on the assignment of uplinks 3 and down-
links 4 to time slots within the time frame is communi-
cated to the involved terminals 2.

[0024] For the allocation of channel capacity to up-
links 3 and downlinks 4 an access controller 5 is provid-
ed within access point 1. The purpose of access con-
troller 5 is to determine which one of the uplinks 3 is
assigned to which ones of the available time slots within
a time frame, if any. Likewise this determination is also
made for the downlinks 4 by the access controller 5.
[0025] The difference between the uplinks 3 and the
downlinks 4 is that the planning for the downlinks 4 is
deterministic in that it is known to the access controller
5 which data needs to be transmitted in the following
time-frame. The allocation of resources for the uplinks
3 is non-deterministic as this depends on the actual re-
quirements of the terminals 2.

[0026] For this purpose the access controller 5 con-
tains a module 6 which serves to determine communi-
cation parameters for each one of the uplinks 3. For in-
stance characteristic traffic parameters such as the data
throughput on the uplinks 3 is determined for each indi-
vidual uplink 3. Alternatively characteristic traffic param-
eters such as the burstiness, i.e. the meantime between
two bursts and its variance, data rate and / or number
of Bytes to be transferred in uplink are determined by
the module 6.

[0027] The measurement of such characteristic traffic
parameters for each of the uplinks 3 forms the basis to
predict the requirement for channel capacity of each one
of the uplinks 3 by means of module 7 of the access
controller 5. The allocation of resources, i.e. the assign-
ment of uplinks 3 to time slots within the following time
frame, is done based on this prediction in order to fulfil
all predicted requirements for channel capacity to the
largest extend possible.

[0028] Alternatively or in addition the module 7 con-
tains one or more traffic parameter profiles which are
descriptive of typical characteristic traffic parameters of
certain protocols and / or applications, such as voice
over IP or web browsing. Each of these traffic parameter
profiles has an assigned typical requirement for channel
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capacity and / or polling frequency.

[0029] For example in the case of voice over IP data
packets are transmitted each 50 to 100 ms in packets
of 300 Bytes. If the characteristic traffic parameters of
one of the uplinks 3 matches the traffic parameter profile
of voice over IP this typical requirement for channel ca-
pacity assigned to the voice over IP traffic parameter
profile is utilized for the allocation of resources.

[0030] Alternatively or in addition a polling technique
is used. In this case the access controller 5 can poll the
terminals 2 for resources and the terminals 2 respond
by messages indicating the required resources, i.e.
channel capacity. For the polling a control channel can
be used, such as the random access channelin the case
of Hiperlan.

[0031] The overhead which is necessary for the poll-
ing is minimized by utilizing the results of the prediction
performed by module 7. If the prediction of a particular
one of the uplinks 3 indicates that this particular uplink
3 is likely to require channel capacity a corresponding
polling request is sent from the access controller 5 to
the corresponding one of the terminals 2. The terminal
2 responds by means of a protocol data unit (PDU) in-
dicating its precise requirement for channel capacity. In
this instance the allocation of channel capacity is per-
formed on the basis of the results of the polling opera-
tions performed.

[0032] These two alternative approaches are ex-
plained in greater detail in the below description making
reference to figure 2 and figure 3.

[0033] Figure 2is illustrative of an embodiment where
the allocation of resources is performed directly based
on the results of the prediction. In step 20 the charac-
teristic traffic parameters are determined for each of the
uplinks. In step 21 the radio resources required for each
of the uplinks is predicted based on the traffic parame-
ters which have been observed. This can be done by an
extrapolation of past traffic or more sophisticated
schemes can be employed. One way of performing the
prediction is the utilization of traffic parameter profiles
which are descriptive of known protocols and / or appli-
cations as it has been explained in greater detail by mak-
ing reference to figure 1.

[0034] In step 22 time slots within the following time
frame are assigned to individual ones of the uplinks in
order to allocate channel capacity. These assignments
are communicated to the terminals within the same cell
in step 23.

[0035] Figure 3is illustrative of an embodiment where
the allocation of channel capacity is not performed di-
rectly based on the predicted requirements but based
on the concrete results of polling operations which have
been performed. The steps 30 and 31 are analogous to
steps 20 and 21 of figure 2.

[0036] In step 32 the required points of time for per-
forming the next polling operation with respect to indi-
vidual ones of the terminals within the considered cell
are determined based on the predicted resource re-
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quirements. Alternatively a polling frequency is deter-
mined in step 32 for all involved terminals.

[0037] In step 33 the required polling operations are
performed. The step 34 is analogous to step 22 in figure
2; however the assignment of time slots to uplinks is
based on the results of the polling instead of the result
of the prediction as it is the case in the embodiment of
figure 2.

[0038] Step 35 is equivalent to step 23 of figure 2.

list of reference numerals

access point 1
terminal 2
uplink 3
downlink 4
access controller 5
module 6
module 7

Claims
1. A method for assigning of channel capacity to com-
munication links in a cellular communication sys-

tem, the method comprising the steps of:

- determining of one or more traffic parameters
for each of the communication links,

- predicting a requirement for channel capacity
for each of the communication links based on
the one or more of the traffic parameters,

- assigning of channel capacity to the communi-
cation links based on the predicted require-
ment.

2. The method of claim 1, whereby one or more of the
following traffic parameters are determined for a
communication link:

- data throughput,

- delay between two polling operations,

- variance of the delay between two polling op-
erations,

- number of Bytes to be transferred in uplink,

- Error control mode (e.g. acknowledged / unac-
knowledged mode).

3. The method of claim 1, whereby the step of predict-
ing is performed by:

- comparing the one or more of the traffic param-
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eters with one or more traffic parameter profiles
of known protocols and / or applications,

- selecting a best matching traffic parameter pro-
file,

- predicting the requirement for channel capacity
based on a typical requirement for channel ca-
pacity of the selected traffic parameter profile.

The method of claim 1, whereby the cellular com-
munication system is a time division duplex or time
division multiple access system or code division
multiple access system, such as a Hiperlan system.

A method for assigning of channel capacity to com-
munication links in a cellular communication sys-
tem, the method comprising the steps of:

- determining of one or more traffic parameters
for each of the communication links,

- predicting a requirement for channel capacity
for each of the communication links based on
the one or more of the traffic parameters,

- determining points of time to perform a polling
operation with respect to one of the communi-
cation links based on the predicted requirement
for channel capacity of that communication link,

- performing the polling operation,

- assigning of channel capacity to the communi-
cation link based on the result of the polling.

The method of claim 5, whereby one or more of the
following traffic parameters are determined for a
communication link:
- data throughput,

- delay between two polling operations,

- variance of the delay between two polling op-
erations,

- number of Bytes to be transferred in uplink.

- Error control mode (e.g. acknowledged / unac-
knowledged mode).

The method of claim 5, whereby the step of predict-
ing is performed by:

- comparing the one or more of the traffic param-
eters with one or more traffic parameter profiles
of known protocols and / or applications,
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10.

- selecting a best matching traffic parameter pro-
file,

- predicting the requirement for channel capacity
based on a typical requirement for channel ca-
pacity of the selected traffic parameter profile.

The method of claim 5, whereby the cellular com-
munication system is a time division duplex / time
division multiple access system or code division
multiple access system, such as a Hiperlan system.

An access controller for controlling the access of
contending terminals (2) to channel capacity of a
cellular communication system comprising:

- means (6) for determining of one or more traffic
parameters for each of the communication
links,

-  means (7) for predicting a requirement for
channel capacity for each of the communica-
tion links based on the one or more of the traffic
parameters,

- means (5) for assigning of channel capacity to
the communication links based on the predict-
ed requirements.

Access controller for controlling the access of con-
tending terminals to channel capacity of a cellular
communication system comprising:

- means (6) for determining of one or more traffic
parameters for each of the communication
links,

- means (7) for predicting a requirement for
channel capacity for each of the communica-
tion links based on the one or more of the traffic
parameters,

- means (5, 7) for determining points of time to
perform a polling operation with respect to one
of the communication links based on the pre-
dicted requirement for channel capacity of that
communication link,

- means (5) for performing the polling operation,
- means (5) for assigning of channel capacity to

the communication link based on the result of
the polling.
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